Initial expression of type I procollagen in chick cardiac mesenchyme is dependent upon myocardial stimulation.
Formation of the atrioventricular (AV) mesenchyme is a critical step in early heart development. Endothelial cells are activated and transformed into a mesenchymal population that invades the cell-free myocardial basement membrane. This process can be duplicated in collagen gel culture, where it has been established that myocardium or its secretory products activate the endothelium. The purpose of the present study was to determine when these activated endothelial and/or mesenchymal cells start producing type I collagen in situ. These results were compared to those obtained from a culture model of mesenchyme formation. The production of type I collagen was monitored using a monoclonal antibody (M38) that recognizes the carboxy-terminal propeptide of human type I procollagen. The initial expression of the latter within activated AV endothelial and mesenchymal cells in ovo was 48 hr following activation. Prior to this time, only the myocardium was reactive with M38. AV explants of early hearts on collagen gels revealed staining of activated endothelial and mesenchymal cells with M38 after 48 hr in coculture with myocardial tissue. Explants that were prevented from activating (myocardium removed) never expressed the M38 antigen. Similarly, AV endothelial monolayers grown in the presence of myocardial conditioned medium activated and expressed type I collagen after 48 hr in culture, whereas those grown in standard medium did not. These results establish the initial expression of type I collagen within activated AV endothelium and mesenchyme. In addition, the data suggest that the expression of type I collagen within the AV mesenchyme may be dependent on extrinsic influences that induce the AV endothelium to transform into mesenchyme.